Ettore Majorana was one of the greatest theoretical physicists of the heroic period of the development of quantum mechanics and nuclear physics in the first half of the last century. Ettore Majorana graduated in physics in 1929 under the supervision of E. Fermi. During the years from 1929 to 1933 he devoted all his energy to theoretical physics and produced most of his work in this field. In 1933 he visited Lipsia, where he positively interact with W. Heisenberg, and briefly Copenhagen where he met Niels Bohr. After his return to Rome during the fall of 1933 his involvement in theoretical physics research declined until 1937 when he again showed an active interest in theoretical physics by taking part in a national examination to obtain a position of professor of theoretical physics at Palermo University. The Committee composed of E. Fermi, O. Lazzarino, E. Persico, G. Polvani and A. Carelli, unanimously considered his work to be outstanding and above comparison with the work of the other candidates and therefore proposed that the Minister of Education should nominate E. Majorana as a full professor for "chiara fama", namely outside the examination procedure. He therefore became professor of theoretical physics at Naples University where he taught a quantum mechanics course during the academic year 1937-38.
Ettore Majorana mysteriously disappeared in March 1938 during a trip on the ship connecting Palermo to Naples. His body was never found although the search for Majorana both by government officials and members of the Majorana family continued for a long time. Enrico Fermi had a very high estimation of him. In the letter he wrote in 1938 to the Italian prime Minister of that time, Benito Mussolini, asking the government to intensify the support of Ettore's research, Fermi stated "I have no hesitation to state to You, and I am not saying this as an hyperbolic statement, that of all Italian and foreign scholars that I have had the opportunity to meet, Majorana is among all of them the one that has most struck me for his deep sharpness" [2].
Majorana was not a prolific author. He just published 9 articles before his disappearance and a 10 th article, whose manuscript was found by Majorana The article is a rather special article in several respects. In the original presentation for Scientia, Giovanni Gentile Jr. wrote that the article was originally written for a sociology journal. This article was therefore intended to present the point of view of a physicist about the value of statistical laws in physics and social sciences to scholars of a broad spectrum of different disciplines such as sociology and economics. In his article, Majorana considers quantum mechanics as a fundamental and successful theory able to describe the basic processes involving single particles and atoms. He explicitly considers the theory as a statistical theory because the theory is not able to describe the time evolution of a single particle or atom in a precise environment at a deterministic level. As an example of the lack of determinism in the time evolution of a single system he discusses the case of the decay of a radioactive atom. This lack of determinism at the level of an elementary physical system motivated him to suggest a formal analogy between statistical laws observed in physics and the social sciences. In his article, he concludes that there is an "essential analogy between physics and the social sciences, between which an identity of value and method has turned out". These words seem to pioneer the view that an investigation of complex systems (indeed this term is literally present in the article) of economic or social origin might be conducted on the same epistemological basis as the modeling of physical systems.
His conclusion was considered as rather peculiar and was accepted as a general belief by only a minority of physicists for several years. For example in the book "La vita e l'opera di Ettore Majorana" [1], Edoardo Amaldi just wrote a single sentence on this article in a biographical and scientific note of 49 pages. Even today, Majorana's point of view might indeed still be rather unpopular among mainstream physicists, in spite of more than 70 years of quantum mechanics and after some major breakthrough in the fields of critical phenomena and chaos theory.
There is a pioneering nature of this article both from the perspective of physics and economics. From the physics point of view, Majorana took a clear position about the key aspect that quantum mechanics forces scientists to use a statistical description down to events involving single entities. From the point of view of economics and social sciences, there is an emphasis on the observation that statistical laws have to be used in economic and social modeling. It should be noted this position was not that of the majority of scholars working in the thirties of the last century in both the disciplines considered. In fact, during the thirties of the last century the interaction between social sciences and natural scientists w a s de velop e d under the paradigm of celestial mechanics (the only e x c e p t i o n t o t h i s approach was the one pursued by Louis Bachelier that at that time had no impact on the academy [4] ). This interaction goes back to the devel opm e nt of g e n e r a l equilibrium theory pursued by Walras, Pareto, Schlesinger and Wald. The emphasis of Majorana on the intrinsic statistical nature of most of the underlying processes describing natural phenomena suggests that statistical laws should be incorporated into a modeling approach to social phenomena. This approach has eventually found its best achievement in finance with the Black and Scholes modeling of option pricing [5] . The topic considered by Majorana in his article is timely today for a series of reasons. First, it should be noted that a crossdisciplinary consensus about the epistemological value of statistical laws in different disciplines is not easily found today. The major paradigm of the validity of a scientific theory is still based on the falsification procedure of a law. It is undisputable that this approach has been devised having in mind the most characteristic laws in physical sciences, i.e. deterministic laws or laws having a deterministic part (as is the case for quantum mechanics when the time evolution of the wave function is considered or for random walk theory when one considers the statistical description of an ensemble of walks). During the past years it has been progressively realized that such an approach might not be the most appropriate to other disciplines such as, for example, biology. For this important and successful discipline, the nature of the laws (or sometimes theories) is often intrinsically related to the prevalence of indeterminacy owing to the high frequency of stochastic processes unavoidably involved and moreover a double causality (one related to the external conditions and forces and one governed by the amount of information inherited at the biological level under consideration) is present in most cases [6] . Similar observations are most probably also valid for social sciences.
Physics might certainly benefit from a deeper understanding of the role, necessity and peculiarity of statistical laws in physics. Some of the statistical laws are eventually reinterpreted in terms of more fundamental and deterministic laws. However there are cases when a reduction seems to be impossible. One of these cases is indeed quantum mechanics and other more recent examples concern the topics of chaos and critical phenomena theory. By somewhat inverting the perspective of the relations between physics, biology and the social sciences, it might be worth discussing the possibility that physicists should also start to consider as proper to their discipline the investigation of systems where the basic elements composing the system are in possession of a certain level of internal information and are characterized by a certain ability to react to external stimuli by properly processing the available external information with inherited or adaptive rules. Investigations of this kind have been performed with tools of statistical physics properly adapted or extended. For example, one of these models is the minority game [7, 8] recently investigated within the new research field of econophysics [9] .
In summary, the 10 th article of Majorana raised the necessity of focusing the attention of several disciplines on the value and nature of statistical laws. From physics, to biology and to social sciences, all the scientific disciplines present statistical laws and scholars of these disciplines need to reflect about their role within each discipline. Majorana noticed that quantum mechanics made clear that a scientific description without statistical laws is impossible. Today there is still a need to assess the status of statistical laws and to consider the validation procedures that are most appropriate to these sorts of laws. Validation procedures probably need to be different from those originally devised having in mind deterministic laws.
I hope the occasion of the centenary of the birth of Ettore Majorana will be useful to remember and to reconsider not only his exceptional achievements in theoretical physics but also his fresh W e remember that the cyclist on a horizontal road has to beat two forces. One is the rolling resistance, proportional to the total weight (Crmg). The other one is air drag, proportional to the frontal area, the air density and the velocity squared (CD.A. 1/2v 2 ). The two are equal at roughly 15 km/h for a normal bicycle. In view of the v 2 dependence, drag is by far dominant at record-breaking speeds: If you want to go fast, get rid of the drag.
One way to minimize drag is to use super-streamlined, recumbent bikes: HPV's, for Human Powered Vehicles. Their main advantage is a reduction of the drag coefficient CD to 0,1 which is an order of magnitude smaller than the value for a normal bike. As a result, speeds above 90 km/h have been a piece of cake for experienced riders ever since the 1980s. Indeed, in the U.S. during the nationwide speed limit of 55 mph (88 km/h), several riders earned an honorary speeding ticket from the California Highway Patrol. More recently, in 1998, the landmark of 130 km/h was first reached by the Canadian Sam Whittingham.
For the real speed devil that's not good enough.Why not abolish drag altogether, by riding behind a fast car having a large vertical board at its rear end (a technique also called Motor Pacing)? This is precisely what Dutchman Fred Rompelberg from Maastricht did in 1995, on the Bonneville Salt Flats in Utah, USA. He set off behind a powerful car on a special-design bicycle (but not an HPV) and reached a breathtaking 268 km/h. Sure enough, that made him the fastest man-on-a-bike ever. Now let us take this a bit further, by also reducing the rolling resistance. Let us do a though-experiment and calculate how fast we could ride on the moon. Reasonable input data would be a peak power of 750 watt for the rider (which is what a trained cyclist briefly reaches on earth), a mass m = 100 kg (including the space suit), Cr = 0.0045 (a typical value for bicycles) and g = 1.62 m/s 2 . Since the rolling resistance is the only force to be overcome, all we have to do is solve the equation Crmgv = 750 W. The resulting speed v turns out to be some 3700 km/h. That is really fast: over Mach 3 in terms of the terrestrial speed of sound at ambient temperature. But for lack of an atmosphere, we do not have to worry about sonic booms on the moon.
Much faster than that, however, may become a problem: 3700 km/h, that is about half the escape velocity… I Physics in daily life: cycling really fast 
